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(57) ABSTRACT 

The invention relates to various new polymorphic forms of 
manidipine and pharmaceutically acceptable salts thereof. 
The invention also relates to processes for the preparation of 
the polymorphic forms of manidipine and pharmaceutically 
acceptable salts thereof. 
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1. 

POLYMORPHC FORMS OF MANDIPNE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a filing under 35 U.S.C. 371 of Interna 
tional Application No. PCT/GB2010/001615 filed Aug. 26, 
2010, entitled “Polymorphic Forms of Manidipine claiming 
priority of Indian Patent Application No. 1970/MUM/2009 
filed Aug. 27, 2009, which applications are incorporated by 
reference herein in their entirety. 

FIELD OF THE INVENTION 

The present invention relates to novel polymorphic forms 
of a calcium channel blocker and processes for their prepa 
ration. 

In particular, the present invention relates to novel poly 
morphic forms of manidipine and pharmaceutically accept 
able salts thereof. The invention also relates to processes for 
preparation of said novel polymorphs. 

BACKGROUND 

Manidipine, chemically described as 1,4-dihydro-2,6- 
dimethyl-4-(3-nitrophenyl)-3,5-pyridinedicarboxylic acid 
2-4-(diphenylmethyl)-1-piperazinylethyl methyl ester is a 
dihydropyridine calcium channel blocker. It is also known as 
franidipine and represented by the structure (I) shown below. 

(I) 

Manidipine is a lipophilic and highly vasoselective agent 
and has long-lasting activity for the treatment of hyperten 
sion. Manidipine is a dihydropyridine (DHP) calcium chan 
nel antagonist, which effectively reduces blood pressure in 
patients with mild-to-moderate hypertension and effectively 
maintains reduced blood pressure levels throughout the dos 
ing period of 24-hours. It is effective in the long term with no 
evidence of intolerance. Manidipine provides a first-line 
option for lowering blood pressure in patients with mild-to 
moderate hypertension. 
The preparation of manidipine and its existence in poly 

morphic forms is described in EP0094159B1 and its equiva 
lent U.S. Pat. No. 4,892,875. Also, Chem. Pharm. Bull., 1989, 
37, (8), 2225-8 describes the synthesis of enantiomeric (+)- 
and (-)-manidipine dihydrochlorides by esterification of 
optically active monocarboxylic acids. 
Chem. Pharm. Bull., 1985, 33, (9), 3787-3797 discloses 

two crystalline forms of manidipine dihydrochloride: the C. 
form and the B form, characterized by melting points. 

Further, the literature data also shows that manidipine can 
exist in crystalline base as well as manidipine dihydrochlo 
ride monohydrate forms. 
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2 
Eur J. Med. Chem., 33, 1998, 399-420 discloses manid 

ipine, but gives no characterisation data. 
FR 2924223 discloses a method of determine polymorphic 

purity of manidipine dihydrochloride using Raman spectra. 
This can be used to prepare manidipine dihydrochoride hav 
ing predetermined polymorphic purity. 

Consequently, it would be a significant contribution to the 
art to provide a crystalline form of manidipine and pharma 
ceutically acceptable salts thereof, having increased solubil 
ity, and methods of preparation, pharmaceutical formula 
tions, and methods of use thereof. 

OBJECTS OF THE INVENTION 

An object of the present invention is to provide various 
polymorphic forms of manidipine and pharmaceutically 
acceptable salts thereof. 

Another object of the present invention is to provide pro 
cesses for the preparation of novel polymorphic forms of 
manidipine and pharmaceutically acceptable salts thereof. 

Yet another object of the invention is to provide an indus 
trially advantageous, cost effective and environmentally 
friendly process for preparing highly pure manidipine in high 
yields. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 shows an X-ray diffraction spectrum of form I of 
manidipine dihydrochloride. 

FIG. 2 shows an X-ray diffraction spectrum of form II of 
manidipine dihydrochloride. 
FIG.3 shows an X-ray diffraction spectrum of form III of 

manidipine dihydrochloride. 
FIG. 4 shows an X-ray diffraction spectrum of form IV of 

manidipine dihydrochloride. 
FIG. 5 shows an X-ray diffraction spectrum of amorphous 

form V of manidipine dihydrochloride. 
FIG. 6 shows an X-ray diffraction spectrum of form VI of 

manidipine base. 
FIG. 7 shows an X-ray diffraction spectrum of amorphous 

form VII of manidipine base. 

SUMMARY OF THE INVENTION 

The present invention provides novel polymorphic forms 
of manidipine dihydrochloride and base, referred to as Form 
I, Form II, Form III, Form IV, Form V. Form VI and Form VII. 

Accordingly, the invention also provides methods for pre 
paring these novel forms in high purity and high yield. 

Each of the new forms is differentiated by a unique powder 
X-ray diffraction pattern. 
The present invention further provides pharmaceutical 

compositions comprising novel manidipine forms I to VII 
together with one or more pharmaceutically acceptable 
excipients. 
The invention also provides methods for preparing phar 

maceutical composition comprising novel manidipine forms 
I to VII. 
The present invention further provides method of treatment 

of diseases or symptoms wherein manidipine and pharmaceu 
tically acceptable salts thereof, are useful. 
The advantages of the process include simplicity, eco 

friendliness and suitability for commercial use. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel crystalline forms of 
manidipine and pharmaceutically acceptable salts thereof, 
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methods of preparing the novel forms of manidipine and 
pharmaceutically acceptable salts thereof in high purity and 
high yield and pharmaceutical compositions comprising 
them. The advantages of the process include simplicity, eco 
friendliness and suitability for commercial use. 
As polymorphic forms are most reliably characterized pri 

marily by peak positions in the X-ray diffractogram, the poly 
morphs of the present invention have been characterized by 
powder X-ray diffraction spectroscopy which produces a fin 
gerprint of the particular crystalline form. Measurements of 
20 values typically are accurate to within +0.2 degrees. All the 
powder diffraction patterns were measured on a Rigaku 
Dmax 2200 advanced X-ray powder diffractometer with a 
copper-K-C. radiation source. The XRD pattern is expressed 
in terms of 2 theta values (20) and percentage intensity (%). 

All the polymorphs obtained in the present invention are 
stable, highly pure and with low amounts of residual solvents. 
The invention further provides processes for the prepara 

tion of polymorphs. 
Thus, in one aspect the present invention provides a novel 

polymorphic form of manidipine dihydrochloride which is 
hereinafter designated as Form I which is substantially non 
hygroscopic and has good flow characteristics. 

In another aspect, the present invention provides a process 
for preparing the novel form I of manidipine dihydrochloride 
in high yield and purity. The present invention also provides 
pharmaceutical compositions comprising Form I of manid 
ipine dihydrochloride. 

In an embodiment, the process involves isolation of the 
Form I of manidipine dihydrochloride in a solvent-free 
media, thus producing manidipine dihydrochloride free of 
solvents or having a negligible solvent content. 

In an embodiment, the crystalline polymorph Form I of 
manidipine dihydrochloride has an XRD pattern with peaks 
at 10.94, 13.50, 20.90, 21.14 and 24.86+0.220. The XRD 
pattern may comprise further peaks at 13.82 16.40, 20.72. 
24.50 and 24.58 °200.2 °20. 

In an embodiment, the crystalline polymorph Form I of 
manidipine dihydrochloride has an XRD pattern with peaks 
at 20-values as shown in Table 1. 

TABLE 1. 

Diffraction angle (20-values) Intensity (%) 

5.44 27 
6.18 17 
9.48 12 
10.94 61 
11.88 14 
13.50 68 
13.82 35 
14.8 11 
15.08 26 
16.40 38 
17.52 16 
1942 21 
19.56 25 
20.72 49 
20.90 1OO 
21.14 51 
21.62 27 
22.OO 17 
22.30 22 
22.82 18 
23.86 22 
24.50 32 
24.58 42 
24.86 61 
25.70 21 
25.80 23 
26.76 16 
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4 
TABLE 1-continued 

Diffraction angle (20-values) Intensity (%) 

26.86 16 
27.30 17 
27.68 17 
29.26 24 
29.38 21 

In another embodiment, the X-ray powder diffraction spec 
trum of crystalline polymorphic Form I of manidipine dihy 
drochloride is depicted in FIG. 1. 

According to another aspect of the present invention, there 
is provided a process for preparation of Form I, comprising 
dissolving manidipine dihydrochloride in methanol at reflux, 
cooling the reaction mass to a temperature ranging from 
about 25°C. to 30° C., isolating the precipitated crystalline 
Form I of manidipine dihydrochloride and drying under 
vacuum at about 40-45° C. for at least 10 hours. The crystal 
line Form I of manidipine dihydrochloride prepared by the 
process may be in the form as described above. 

In a preferred embodiment, the Form I manidipine dihy 
drochloride is provided in the form of a racemate. 

Another aspect the present invention provides a novel poly 
morphic form of manidipine dihydrochloride which is here 
inafter designated as Form II which is substantially non 
hygroscopic and has good flow characteristics. 

In another aspect, the present invention provides a process 
for preparing the novel form II of manidipine dihydrochloride 
in high yield and purity. The present invention also provides 
pharmaceutical compositions comprising Form II of manid 
ipine dihydrochloride. 

In an embodiment, the process involves isolation of the 
Form II of manidipine dihydrochloride in a solvent-free 
media, thus producing manidipine dihydrochloride free of 
Solvents or having a negligible solvent content. 

In an embodiment, Form II of the present invention is 
characterized by X-ray powder diffraction spectrum compris 
ing peaks at 10.94, 22.02, 22.74 and 22.84+0.220. The XRD 
pattern may comprise further peaks at 13.5, 17.52 and 
21.020.2 °20. 

In an embodiment, the crystalline polymorph Form II of 
manidipine dihydrochloride has an XRD pattern with peaks 
at 20-values as shown in Table 2. 

TABLE 2 

Diffraction angle (20-values) Intensity (%) 

5.46 26 
8.06 8 

10.12 O 
10.94 81 
11.88 8 
1266 7 
13.50 37 
13.98 O 
14.78 23 
16.20 7 
17.52 46 
18.06 2 
19.06 4 
2016 5 
20.64 9 
21.02 49 
22.02 53 
22.50 8 
22.74 69 
22.84 1OO 
23.72 1 
24.08 2 



US 9,018,376 B2 
5 

TABLE 2-continued 

Diffraction angle (20-values) Intensity (%) 

24.44 9 
24.86 18 
25.56 17 
26.40 15 
27.72 19 
28.10 16 
30.60 10 

In another embodiment, the X-ray powder diffraction spec 
trum of crystalline polymorphic Form II of manidipine dihy 
drochloride is depicted in FIG. 2. 

According to another aspect of the present invention, there 
is provided a process for preparation of Form II, comprising 
dissolving manidipine dihydrochloride in a mixture of metha 
nol and denatured ethanol (1:1) at reflux, cooling the reaction 
mass to a temperature ranging from about 25°C. to 30° C. 
stirring for 12-14 hours, isolating the precipitated crystalline 
Form II of manidipine dihydrochloride and drying under 
vacuum at about 40-45° C. for at least 10 hours. The crystal 
line Form II of manidipine dihydrochloride prepared by the 
process may be in the form as described above. 

In a preferred embodiment, the Form II manidipine dihy 
drochloride is provided in the form of a racemate. 

Yet another aspect the present invention provides a novel 
polymorphic form of manidipine dihydrochloride which is 
hereinafter designated as Form III which is substantially 
non-hygroscopic and has good flow characteristics. 

In another aspect, the present invention provides a process 
for preparing the novel Form III of manidipine dihydrochlo 
ride in high yield and purity. The present invention also pro 
vides pharmaceutical compositions comprising Form III of 
manidipine dihydrochloride. 

In an embodiment, the process involves isolation of the 
Form III of manidipine dihydrochloride in a solvent-free 
media, thus producing manidipine dihydrochloride free of 
Solvents or having a negligible solvent content. 

In an embodiment, Form III of the present invention is 
characterized by X-ray powder diffraction spectrum compris 
ing peaks at 9.06, 13.44, 20.98, 21.70, 21.80, 21.92, 22.80 and 
24.42+0.220. The XRD pattern may comprise further peaks 
at 10.90, 14.28, 15.80, 18.28, 27.60 and 27.70+0.2 °20. 

In an embodiment, the crystalline polymorph Form III of 
manidipine dihydrochloride has an XRD pattern with peaks 
at 20-values as shown in Table 3. 

TABLE 3 

Diffraction angle (20-values) Intensity (%) 

5.8O 25 
6.70 19 
9.06 72 
10.90 30 
11.84 18 
1344 51 
14.28 36 
15.8O 36 
16.14 19 
17.50 23 
18.00 2O 
1828 31 
20.98 1OO 
21.70 55 
21.8O 65 
21.92 67 
22.80 57 
24.02 29 
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TABLE 3-continued 

Diffraction angle (20-values) Intensity (%) 

24.42 57 
24.80 25 
25.76 28 
26.34 24 
27.60 37 
27.70 41 
28.10 28 
28.24 22 

In another embodiment, the X-ray powder diffraction spec 
trum of crystalline polymorphic Form III of manidipine dihy 
drochloride is depicted in FIG. 3. 

According to another aspect of the present invention, there 
is provided a process for preparation of Form III, comprising 
dissolving manidipine dihydrochloride in a mixture of metha 
nol and toluene (1:1) at 75-80°C., cooling the reaction mass 
to a temperature ranging from about 25°C. to 30°C., stifling 
for 12-14 hours, isolating the precipitated crystalline Form III 
of manidipine dihydrochloride and drying under vacuum at 
about 40-45°C. for at least 10 hours. The crystalline Form III 
of manidipine dihydrochloride prepared by the process may 
be in the form as described above. 

In a preferred embodiment, the Form III manidipine dihy 
drochloride is provided in the form of a racemate. 

Yet another aspect, the present invention provides a novel 
polymorphic form of manidipine dihydrochloride which is 
hereinafter designated as Form IV which is substantially 
non-hygroscopic and has good flow characteristics. 

In another aspect, the present invention provides a process 
for preparing the novel form IV of manidipine dihydrochlo 
ride in high yield and purity. The present invention also pro 
vides pharmaceutical compositions comprising Form IV of 
manidipine dihydrochloride. 

In an embodiment, the process involves isolation of the 
Form IV of manidipine dihydrochloride in a solvent-free 
media, thus producing manidipine dihydrochloride free of 
Solvents or having a negligible solvent content. 

In an embodiment, Form IV of the present invention is 
characterized by X-ray powder diffraction spectrum compris 
ing peaks at 12.58, 20.34 and 23.36+0.2 °20. The XRD pat 
tern may comprise further peaks at 7.90, 10.10, 18.98, 22.28, 
26.62 and 28.32-0.2 °20. 

In an embodiment, the crystalline polymorph Form IV of 
manidipine dihydrochloride has an XRD pattern with peaks 
at 20-values as shown in Table 4. 

TABLE 4 

Diffraction angle (20-values) Intensity (%) 

5.60 16 
6.22 29 
7.90 32 
10.10 39 
11.14 21 
12.58 87 
14.60 19 
14.92 13 
15.20 14 
15.90 14 
16.58 13 
16.66 16 
18.02 21 
1886 24 
18.98 32 
20.34 1OO 
20.98 21 



US 9,018,376 B2 
7 

TABLE 4-continued 

Diffraction angle (20-values) Intensity (%) 

22.OO 24 
22.28 41 5 
23.36 61 
23.92 18 
25.10 18 
25.34 29 
26.62 34 
27.64 13 10 
28.32 46 
30.14 18 
30.74 13 
33.24 13 

15 
In another embodiment, the X-ray powder diffraction spec 

trum of crystalline polymorphic Form IV of manidipine dihy 
drochloride is depicted in FIG. 4. 

According to another aspect of the present invention, there 
is provided a process for preparation of Form IV, comprising 20 
dissolving manidipine dihydrochloride in a mixture of tolu 
ene and denatured ethanol (1:1) at 75-80° C. cooling the 
reaction mass to a temperature ranging from about 25°C. to 
30° C., stirring for 12-14 hours, isolating the precipitated 
crystalline Form IV of manidipine dihydrochloride and dry- 25 
ing under vacuum at about 40-45° C. for at least 10 hours. The 
crystalline Form IV of manidipine dihydrochloride prepared 
by the process may be in the form as described above. 

In a preferred embodiment, the Form IV manidipine dihy 
drochloride is provided in the form of a racemate. 30 

In still another aspect the present invention, there is pro 
vided an amorphous form of manidipine dihydrochloride 
which is hereinafter designated as Form V which is substan 
tially non-hygroscopic and has good flow characteristics. 

In another aspect, the present invention provides a process 35 
for preparing the novel form V of manidipine dihydrochloride 
in high yield and purity. The present invention also provides 
pharmaceutical compositions comprising Form V of manid 
ipine dihydrochloride. 

In an embodiment, the process involves isolation of the 40 
Form V of manidipine dihydrochloride in a solvent-free 
media, thus producing manidipine dihydrochloride free of 
Solvents or having a negligible solvent content. 

In an embodiment, Form V of the present invention is 
characterized by X-ray powder diffraction spectrum. 45 

In another embodiment, an amorphous Form V of manid 
ipine dihydrochloride is characterized by having an XRD 
pattern as shown in FIG. 5. 

According to another aspect of the present invention, there 
is provided a process for preparation of Form V, comprising 50 
dissolving manidipine dihydrochloride in methanol at reflux, 
concentrating under Vacuum to dryness, isolating the precipi 
tated amorphous Form V of manidipine dihydrochloride and 
drying under vacuum at about 40-45° C. for at least 10 hours. 
The amorphous Form V of manidipine dihydrochloride pre- 55 
pared by the process may be in the form as described above. 

In a preferred embodiment, the Form V manidipine dihy 
drochloride is provided in the form of a racemate. 
The manidipine dihydrochloride used in the preparation of 

the Forms I, II, III, IV or V. may be in any polymorphic form 60 
or in a mixture of any polymorphic forms. 

In yet another aspect, the present invention provides a 
crystalline form of manidipine base which is hereinafter des 
ignated as Form VI which is substantially non-hygroscopic 
and has good flow characteristics. 65 

In another aspect, the present invention provides a process 
for preparing the novel form VI of manidipine base in high 

8 
yield and purity. The present invention also provides pharma 
ceutical compositions comprising Form VI of manidipine 
base. 

In an embodiment, the process involves isolation of the 
Form VI of manidipine base in a solvent-free media, thus 
producing manidipine base free of solvents or having a neg 
ligible solvent content. 

In an embodiment, Form VI of the present invention is 
characterized by X-ray powder diffraction spectrum compris 
ing peaks at 5.08, 14.04, 15.40, 20.60 and 21.94+0.220. The 
XRD pattern may comprise further peaks at 15.08, 18.96, 
19.44 and 22.26-0.2 °20. 

In an embodiment, the crystalline polymorph Form VI of 
manidipine base has an XRD pattern with peaks at 20-values 
as shown in Table 5. 

TABLE 5 

Diffraction angle (20-values) Intensity (%) 

S.O8 51 
10.94 25 
1236 15 
13.52 21 
13.78 27 
14.04 59 
14.28 13 
15.08 42 
1540 58 
15.8O 19 
16.04 16 
17.88 12 
1842 18 
18.62 21 
18.96 44 
1944 34 
20.24 21 
20.60 56 
21.94 1OO 
22.26 42 
22.82 7 
23.84 7 
24.16 11 
24.82 2O 
25.90 11 
26.30 9 
27.24 8 
28.92 11 
30.34 13 
31.86 7 
37.32 7 

In another embodiment, crystalline Form VI of manidipine 
base is characterized by having an XRD pattern as shown in 
FIG. 6. 

According to another aspect of the present invention, there 
is provided a process for preparation of Form VI, comprising 
dissolving manidipine base in methanol at reflux, cooling the 
reaction mass to a temperature ranging from about 25°C. to 
30° C., adding n-Heptane under stirring, stirring for 10-12 
hours, isolating the precipitated crystalline Form VI of mani 
dipine base and drying under vacuum at about 40-45° C. for 
at least 10 hours. The crystalline Form VI of manidipine base 
prepared by the process may be in the form as described 
above. 

In a preferred embodiment, the Form VI manidipine base is 
provided in the form of a racemate. 

In still another aspect, the present invention provides an 
amorphous form of manidipine base which is hereinafter 
designated as Form VII which is substantially non-hygro 
scopic and has good flow characteristics. 

In another aspect, the present invention provides a process 
for preparing the novel Form VII of manidipine base in high 
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yield and purity. The present invention also provides pharma 
ceutical compositions comprising Form VII of manidipine 
base. 

In an embodiment, the process involves isolation of the 
Form VII of manidipine base in a solvent-free media, thus 
producing manidipine base free of solvents or having a neg 
ligible solvent content. 

In an embodiment, Form VII of the present invention is 
characterized by X-ray powder diffraction spectrum. 

In another embodiment, amorphous Form VII of manid 
ipine base is characterized by having an XRD pattern as 
shown in FIG. 7. 

According to another aspect of the present invention, there 
is provided a process for preparation of Form VII, comprising 
dissolving manidipine base in methylene dichloride at about 
40°C., concentrating under vacuum to dryness, isolating the 
precipitated Amorphous Form VII of manidipine base and 
drying under vacuum at about 40-45° C. for at least 10 hours. 
The amorphious Form VII of manidipine base prepared by the 
process may be in the form as described above. 

In a preferred embodiment, the Form VII manidipine base 
is provided in the form of a racemate. 
The manidipine base used in the preparation of the Forms 

VI or VII may be in any polymorphic form or in a mixture of 
any polymorphic forms. 
The novel polymorphs of manidipine obtained according 

to the present invention is substantially free from other forms 
ofmanidipine. “Substantially free” from other forms of mani 
dipine shall be understood to mean that the polymorphs of 
manidipine contain less than 10%, preferably less than 5%, of 
any other forms of manidipine and less than 1% of other 
impurities, water or solvates. 
The process of invention may be used as a method for 

purifying any form of manidipine, as well as for the prepara 
tion of the new polymorphic forms. 

According to another aspect of the present invention, there 
is provided a pharmaceutical composition comprising poly 
morphic Forms of manidipine or pharmaceutically accept 
able salts thereofas described above, together with one or 
more pharmaceutically acceptable excipients. The manid 
ipine dihydrochloride used in the preparation of pharmaceu 
tical compositions may substantially consist of one of forms 
I, II, III, IV or V described above, or may substantially consist 
of a combination of two or more of said forms. The manid 
ipine based used in the preparation of pharmaceutical com 
positions may substantially consist of one of forms V or VI 
described above, or may substantially consist of a combina 
tion of both of said forms. 

Manidipine or its salts have been found to be effective for 
the control of elevated blood pressure (hypertension). Phar 
maceutical compositions according to the present invention 
comprise novel polymorphs I, II, III, IV, V, VI or VII of 
manidipne as an active ingredient together with one or more 
pharmaceutically acceptable carriers, excipients or diluents. 
Any conventional technique may be used for the preparation 
of pharmaceutical compositions and dosage forms according 
to the invention. 

Manidipine polymorphs I, II, III, IV, V, VI and VII are 
useful for treating a variety of diseases and disorders, includ 
ing: ankle edema. The drug also significantly lowers blood 
pressure in patients with hypertension and concomitant Type 
2 diabetes mellitus or renal impairment, 

Accordingly, the present invention provides a method for 
treating a human Suffering from a disease or a disorder known 
to be responsive to the administration of manidipine, by 
administering to said human, an effective amount of manid 
ipine forms. 
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10 
Various modifications may be made to the embodiments 

disclosed herein. Therefore the above description should not 
be construed as limiting, but should be considered as exem 
plification of mere embodiments. 

EXAMPLES 

The present invention will now be further illustrated by the 
following examples, which do not limit the scope of the 
invention in any way. 

Example 1 

Preparation of Manidipine Base 
To a solution of benzhydryl piperazine (7.28 gm) in toluene 

(35 ml) at room temperature, dimethyl formamide (70 ml), 
2-chloroethanol (5 ml) and potassium carbonate (5gm) were 
added. The reaction mass was heated to reflux with constant 
stifling for 14-16 hours. Reaction mass was cooled, filtered, 
and concentrated under vacuum to get 2-(4-benzhydryl pip 
erazine-1-yl)ethanol (yield: 7.5gm). 
To a Suspension of 2,6-dimethyl-4-(3-nitro-phenyl)-1,4- 

dihydro-pyridine-3,5-dicarboxylic acid monomethyl ester (5 
gm), dicyclohexyl carbodiimide (3.08 gm) and dimethy 
lamino pyridine (0.25 gm) in toluene (30 ml) at room tem 
perature was added 2-(4-benzhydryl piperazine-1-yl)ethanol 
(7.5 gm). Reaction mass was then heated to 70-75° C. for 2 
hours. Reaction mass was then cooled to room temperature 
and filtered. Toluene layer was concentrated under vacuum to 
get manidipine base (5 gm). 

Example 2 

Preparation of Manidipine Dihydrochloride 
Manidipine base was dissolved in acetone (15 ml). The pH 

of the solution was adjusted to 1-1.5 with IPA-HC1 solution 
with constant stifling to get manidipine Dihydrochloride. The 
reaction mass was filtered and dried for 2 hours (yield: 3 gm). 

Example 3 

Preparation of Crystalline Form I of Manidipine Dihydro 
chloride 

Manidipine Dihydrochloride (16 g) was dissolved in 
methanol (320 ml) at 65°C. The solution was cooled to room 
temperature with constant stifling for 4 hours. The solid 
obtained was filtered, washed with methanol and dried under 
vacuum at about 40-45° C. for 10-12 hours to yield crystals of 
Form I (Yield: 14.6 gm) (Purity: 99.81%) 
The polymorph was characterized by XRD. 

Example 4 

Preparation of Crystalline Form II of Manidipine Dihydro 
chloride 

Manidipine dihydrochloride (0.5 g) was dissolved in (1:1) 
mixture of methanol and denatured ethanol (8 ml) at 65° C. 
The clear solution was cooled slowly and stirred at room 
temperature for 12-14 hours. The solid obtained was filtered, 
washed with methanol and dried under vacuum at about 
40-45° C. for 10-12 hours to yield crystals of form II. (Yield: 
0.4 gm) (Purity: 99.89%) 
The polymorph was characterized by XRD. 

Example 5 

Preparation of Crystalline Form III of Manidipine Dihydro 
chloride 
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Manidipine dihydrochloride (0.5 g) was dissolved in (1:1) 
mixture of methanol and toluene (4.5 ml) at 75°C. The clear 
Solution was cooled slowly and stirred at room temperature 
for 12-14 hours. The solid thus obtained was filtered, washed 
with methanol and dried under vacuum at about 45° C. for 
10-12 hours to yield crystals of form III. (Yield: 0.4 gm) 
(Purity: 99.81%) 
The polymorph was characterized by XRD. 

Example 6 

Preparation of Crystalline Form IV of Manidipine Dihydro 
chloride 

Manidipine dihydrochloride (0.5 g) was dissolved in tolu 
ene: denaturedethanol (1:1) mixture (9.5 ml) at 75-80°C. The 
clear Solution was cooled slowly and stirred at room tempera 
ture for 12-14 hours. The solid obtained was filtered, washed 
with denatured ethanol and dried under vacuum at 45° C. for 
10-12 hours to yield crystals of form IV. (Yield: 0.35 gm) 
(Purity: 99.87%) 
The polymorph was characterized by XRD. 

Example 7 

Preparation of Amorphous Form V of Manidipine Dihydro 
chloride 

Manidipine dihydrochloride (1 g) was dissolved in metha 
nol (20 ml) at 65°C. The solvent was distilled off completely 
under vacuum below 50° C. Solid obtained was dried under 
vacuum at 40-45° C. for at least 10 hours to yield amorphous 
form V. (Yield: 0.9 gm) (Purity: 99.80%) 
The amorphous form was characterized by XRD. 

Example 8 

Preparation of Crystalline Form VI of Manidipine Base 
Manidipine base (1 g) was dissolved in methanol (2 ml) at 

45° C. The solution was cooled to room temperature. N-hep 
tane (20 ml) was added to the clear solution. Stirring was 
continued for 10-12 hours and precipitate was filtered and 
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12 
washed by n-heptane. Isolated compound was dried under 
vacuum at 45-50° C. for 10-12 hours. (Yield: 0.8 gm) (Purity: 
99.79%) 
The polymorphic form VI was characterized by XRD. 

Example 9 

Preparation of Amorphous Form VII of Manidipine Base 
Manidipine base (1 g) was dissolved in methylene dichlo 

ride (5 ml) at 60°C. The solvent was distilled off completely. 
The compound thus obtained was isolated and dried under 
vacuum at 45-50° C. for 10-12 hours. (Yield: 0.9 gm) (Purity: 
99.77%) 
The amorphous form VII was characterized by XRD. 
The invention claimed is: 
1. Non-hygroscopic crystalline Form I of manidipine dihy 

drochloride in the form of racemate, characterized by having 
a XRD pattern compromising peaks at 10.94, 13.5, 20.90, 
21.14 and 24.86-0.2 °20. 

2. Crystalline Form I of manidipine dihydrochloride 
according to claim 1, characterized by having an XRD pattern 
compromising further peaks at 13.82 26.40, 20.72, 24.50 and 
24.58 (2002 920. 

3. A process for preparing crystalline Form I of manidipine 
dihydrochloride according to claim 1, the process compro 
mising dissolving manidipine dihydrochloride in methanol at 
reflux, cooling the reaction mass to a temperature ranging 
from about 25°C. to 30° C., isolating the precipitated crys 
talline Form I of manidipine dihydrochloride and drying 
under vaccum at about 40-45° C. for at least 10 hours. 

4. The process according to claim3, wherin the manidipine 
dihydrochloride used to prepare the Form I manidipine dihy 
drochloride is in any polymorphic form or in a mixture of any 
polymorphic forms. 

5. A pharmaceutical composition comprising a crystalline 
Form I of manidipine dihydrochloride, optionally in combi 
nation with one or more pharmaceutical acceptable excipi 
entS. 
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